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TOPIC: Pharmacokinetics calculation 
LEARNING OBJECTIVE: 
To learn the calculation of clearance. 
BACKGROUND: 
The following equation can calculate the clearance: 
Cl=Va 
timeske, 
Where: 


© Vais the volume of distribution 
e Clis clearance 


* ka is the rate constant 


SOLUTION: 
Step 1: Calculate clearance by using the given Vz and calculated kez. 


l= V 
timesket 
Cl= 85 

ao 
times0.06028 
Sie 

Cl= 5.124 
‘L/h 


Always check your units to ensure they cancel out and you are left with the desired units. 
RATIONALE: 


Correct Answer: 


© 5.124 L/h - The calculated clearance is 5.124 L/h. 


Incorrect Answers: 
e 5.751 L/h - The calculated clearance is not 5.751 L/h. 
© 5.348 L/h - The calculated clearance is not 5.348 L/h. 


œ 5.014 L/h - The calculated clearance is not 5.014 L/h. 


TAKFAWAV/KFV POINTS: 


Question #: 42 


1D: 58711 
Notanswered 


Flag question 


The following equation can calculate the clearance from the volume of distribution and rate constant: 
Cl=Va 
timesket 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 5.124 L/h 


THE NEXT 5 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


MK is a 20-year-old, 63 kg male administered intravenously 750 mg of a drug. This drug is eliminated 
via the kidneys and liver. 


Given: 
Fe = 0.37 
Fin = 0.63 
Co= 13 mg/L 
ke = 0.891 ht 
Cardiac output = 85 mL/min/kg total weight 


Quiver = 25% of cardiac output 
Qkiciney = 20% of cardiac output 


Calculate Ejepatic: 


Select one: 
0.905 X 
0.572 X 
0.931% 
0.403 Y 


TOPIC: Pharmacokinetic calculations 


LEARNING OBJECTIVE: 
To learn the calculation of the hepatic extraction ratio. 


BACKGROUND: 
The hepatic extraction ratio can be calculated by the following equation: 


fracCLyHepaticQ Hepatic 


Where: 
e Eis the extraction ratio 
* Clis the hepatic clearance 


* Q is the hepatic blood flow 


RATIONALE: 
Correct Answer: 
© 0.403 - The calculated Enepatic is 0.403 
Incorrect Answers: 
© 0.905 - The calculated Enepatic is not 0.905. 
© 0.572 - The calculated Enepatic is not 0.572. 
© 0.931 - The calculated Enepatic is not 0.931. 


TAKEAWAY/KEY POINTS: 


The hepatic extraction ratio can be calculated by the following equation: 


fracCLyHepaticQ Hepatic 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 0.403 


Question #: 43 
1D: 58712 At what rate should the drug be administered if the desired steady-state concentration is 17 mg/L? 
Notanswered 
P Fag Select one: 

873.9 mg/h Y 
1104 mg/h% 
480.7 mg/h ® 
489.1 mg/h X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of infusion rate for steady-state level. 


BACKGROUND: 
The following equation can be used to calculate the infusion rate for the steady-state level: 


Re 
Css = Chea 
Where: 

© C,, is the steady-state concentration 


* Ro is the infusion rate 


e Clis the clearance 


RATIONALE: 


Correct Answer: 


œ 873.9 mg/h - The calculated infusion rate is 873.9 mg/h. 


Incorrect Answers: 
* 1104 mg/h - The calculated infusion rate is not 1104 mg/h. 
© 480.7 mg/h - The calculated infusion rate is not 480.7 mg/h. 
+ 489.1 mg/h - The calculated infusion rate is not 489.1 mg/h. 


TAKEAWAY/KEY POINTS: 


The following equation can be used for the calculation of the infusion rate: Css = a= 


Clrotat 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 873.9 mg/h 


Question #: 44 


NSA: What loading dose is required to reach a steady-state concentration of 17 mg/L? 


Not answered 


Y flag Select one: 
‘Send Feecback 
981 mov 
982 mg X 
979 mg X 
978 mg X 


TOPIC: Pharmacokinetic calculations 


LEARNING OBJECTIVE: 
To learn the calculation of loading dose. 


BACKGROUND: 

The loading dose can be calculated by the following equation: 
D = Css x Va 

Where: 
+ LD is the loading dose 


e Css is the steady-state concentration 


e Vais the volume of distribution 


RATIONALE: 
Correct Answer: 


© 981 mg - The calculated loading dose is 981 mg. 


Incorrect Answers: 
+ 982 mg - The calculated loading dose is not 982 mg. 
* 979 mg - The calculated loading dose is not 979 mg. 
+ 978 mg - The calculated loading dose is not 978 mg. 


TAKEAWAY/KEY POINTS: 
The loading dose can be calculated using the equation LD = Cs x Va. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 981 mg 


Question #: 45 


ID: 58714 You decide that the concentration at the steady state is too high and reduce the infusion rate so that 
PEATAS the new concentration at the steady state will be 11 mg/L. 


Hag question 


eaa ) Calculate the time required to reach the new steady state of 11 mg/L. 


Select one: 
0489h% 
3.879h% 
3.890 h¥ 
0.493 h X% 


TOPIC: Chained Calculations 


LEARNING OBJECTIVE: 


To learn the principles of chained calculations. 


BACKGROUND: 
It will take 5 half-lives to achieve a steady-state level after any changes in dose. 
SOLUTION: 
Step 1: Calculate half-life. 
ka = 0.891 h 
t= Se 
tip mnt) 
0.891 h> 
tıp = 0.778 h 


Step 2: Determine the length of time required to reach the new steady state. 
It will take 5 half-lives to get to a steady state with any change in dose. 
5 x ty =5 x 0.778 h = 3.890h 


Always make sure to check your units to make sure they cancel out and you are left with the desired units. 


Answer: 3.890 h 


RATIONALE: 
Correct Answer: 


e 3.890 h - The calculated time is 3.890 h. 


Incorrect Answers: 
© 0.489 h - The calculated time is not 0.489 h. 
© 3.879 h - The calculated time is not 3.879 h. 
© 0.493 h - The calculated time is not 0.493 h. 


TAKEAWAY/KEY POINTS: 
It will take 5 half-lives to achieve a steady-state level after any changes in dose. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 3.890 h 


Question #: 46 


10:8715 MK's CrCl rapidly drops from 111 mL/min to 44 mL/min. 
Notanswered 
Flog jon Calculate MK’s new renal clearance, 


Send Feedback 


Select one: 
0.951 L/h X 
8.492 L/h * 
0.757 Uh X 
7:535 Uh Y 


TOPIC: Pharmacokinetic calculations 


LEARNING OBJECTIVE: 
To learn the calculation of renal clearance based on changes in CrCl. 


BACKGROUND: 

The new renal clearance can be calculated as follows after a change in CrCl. 
SOLUTION: 

CrClog = 111 mL/min 

(CrChyormat = 6.66 L/h 

CrClyew = 44 mL/min 

CrClyew = 2.64 L/h 

Step 1: Determine the volume of distribution, 


— Dose 
Va 

_ 750mg 
Va= T5 mg/L 
Va = 57.69 L 


Step 2: Calculate renal clearance with Vi, ka and F, 
CTRenat = Fe - Clrotat 

Clrenat = Fe - (Wa - ket) 

Clrenai = 0.37 - (57.69 L - 0.891 h!) 


Clrenai = 19.01 L/h 


Step 3: Cross multiply to calculate the new renal clearance rate. 


6.65 L/h _ 19.01 L/h 
2a = 


z=7.535 L/h 


Always make sure to check your units to ensure they cancel out and you are left with the desired units. 
Answer: 7.535 L/h 


DATIANAI F- 


Correct Answer: 


e 7.535 L/h - The calculated renal clearance is 7.535 L/h. 


Incorrect Answers: 
e 0.951 L/h - The calculated renal clearance is not 0.951 L/h. 
e 8.492 L/h - The calculated renal clearance is not 8.492 L/h. 
e 0.757 L/h - The calculated renal clearance is not 0.757 L/h. 


TAKEAWAY/KEY POINTS: 
The new renal clearance can be calculated by cross-multiplication after a change in CrCl. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 7.535 L/h 


Question #: 47 


10:38735 A patient walks into the clinic with the following prescription: 


Notanswered Rx: Ofloxacin 2% oral suspension 
ingt M: 45 mL 


(Sena Feedback T 


SIG: Take one teaspoon (5 mL) twice daily 
To prepare a 45 mL suspension, how many 300 mg capsules are required? 


Select one: 
4x 
av 
6x 
7% 


TOPIC: Prescription calculation 


LEARNING OBJECTIVE: 


To learn the calculation for the number of capsules needed for suspension compounding. 


BACKGROUND: 
The number of capsules needed to compound suspension can be calculated as follows: 
SOLUTION: 


Step 1: Cross multiply to calculate the number of capsules needed. 


2g 


2% ofloxacin = 52> 


1 capsule iz 
300 mg — W0 mg 


x = 6.67 capsules 


6.67 capsules _ z 
100 mL mL 


x = 3 capsules 
Answer: 3 capsules 
RATIONALE: 
Correct Answer: 
© 3 - The calculated number of capsules is 3. 
Incorrect Answers: 
© 4 - The calculated number of capsules is not 4. 
© 6 - The calculated number of capsules is not 6. 


e 7 - The calculated number of capsules is not 7. 


TAKEAWAY/KEY POINTS: 


Question #: 48 


1D: 58705 
Not answered 


Hag 


(Sena esanac 


The number of capsules needed to compound suspension can be calculated by cross-multiplication. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 3 


THE NEXT 4 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


RO is a 25-year-old, 60kg male that is currently on 2 g of ceftazidime via IV infusion. 
Given: 
s= 123 L 
SrCr = 44 pmol/L 


How long does it take for the drug concentration to be half its original value? 


Select one: 
7.551 ho 
0.453 h® 
0.469 h* 
7.693 hX 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of half-life. 


BACKGROUND: 
The following equation can calculate the half-life: 
t = he 

1/2 = Fa 
Where: 


© typ is the half-life 


* ka is the elimination rate constant 


SOLUTION: 


Step 1: Calculate the creatinine clearance. 
CrCl = (140—age) x weight (kg) x1.2 
E. mars 


CrCl = (eam ert 
CrCl = 188.2 mL/min 
=11.29 L/h 


Step 2: esmine the rate of elimination constant. 


ka = 0.0918 ht 
Step 3: Calculate the half-life using calculated ka. 
ta-% 
= m2 
tin = Tosi 
ty =T7.551b 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 7.551 h. 


RATIONALE: 
Correct Answer: 


e 7.551 h - The calculated half-life is 7.551 h. 


Question #: 49 


1D: 58706 
Not answered 


Flag question 


Incorrect Answers: 
e 0.453 h - The calculated half-life is not 0.453 h. 
e 0.469 h - The calculated half-life is not 0.469 h. 
e 7.693 h - The calculated half-life is not 7.693 h. 


TAKEAWAY/KEY POINTS: 
The half-life can be calculated by the following equation: ty» = 22. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 7.551 h 


How long does it take for the plasma concentration of ceftazidime to be 12.5% of the concentration at a 
steady state? 


Select one: 
22.65 he 
3020h X 
1.359h X% 
1812h X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 


To learn the calculation of the number of half-lives required for drug concentration to be 12.5%. 


BACKGROUND: 
Three half-lives are needed for the plasma concentration to be 12.5%. 
SOLUTION: 


Step 1: Estimate how mary half-lives equate to 12.5% of the original concentration. Since 100%-12.5% is 
87.5%, it takes 3 half-lives. 


1 half-life - 50% 
2 half-lives - 75% 

3 half-lives - 87.5% 

4 half-lives - 93.75% 

Step 2: Determine how long it takes for the concentration to reach 87.5%. 

87.5% is about 3 t1/2 

t=3-7.551 

t= 22.05h 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 22.65 h 


RATIONALE: 


Correct Answer: 


œ 22.65 h - The calculated time required for the ceftazidime plasma concentration to be 12.5% at 
steady-state is 22.65 h. 


Incorrect Answers: 


* 30.20 h - The calculated time required for the ceftazidime plasma concentration to be 12.5% at 
steady-state is not 30.20 h. 


© 1.359 h - The calculated time required for the ceftazidime plasma concentration to be 12.5% at 
steady-state is not 1.359 h. 


* 1.812 h - The calculated time required for the ceftazidime plasma concentration to be 12.5% at 
steady-state is not 1.812 h. 


TAKEAWAY/KEY POINTS: 
Three half-lives are required for the plasma concentration to be 12.5%. 


RErencvec: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 22.65 h 


Question # 50 


isiad Calculate the infusion rate required to achieve Css= 30 mg/L. 


Not answered 


Select one: 
339.7 mg/h % 
5646 mg/h% 
338.7 mg/h Y. 
5648 mg/h *% 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of infusion rate to achieve Css. 


BACKGROUND: 
The infusion rate to achieve Css can be calculated by the following equation: 
Co 

ss = OL 


Where: 
e Css is the steady-state concentration 
e Ro is the infusion rate 


e CLis dearance 


SOLUTION: 


Step 1: Determine CrCl. 

Crog — (140-age)rweight(kg) 1.2 
——— Oa 

Crol = 02500 ko. 

CrCl = 188.2 mL/min 

= 11.29 L/h 


Step 2: Determine infusion rate. 
Cues 

ve CL 
Ro = Css -CL 
Ro = 30 mg/L - 11.29 L/h 
Ro = 338.7 mg/h 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 338.7 mg/h 


RATIONALE: 
Correct Answer: 

+ 338.7 mg/h - The calculated infusion rate is 338.7 mg/h. 
Incorrect Answers: 

+ 339.7 mg/h - The calculated infusion rate is not 339.7 mg/h. 


* 5646 mg/h - The calculated infusion rate is not 5646 mg/h. 
* 5648 mg/h - The calculated infusion rate is not 5648 mg/h. 


TAKEAWAY/KEY POINTS: 


The infusion rate to achieve Css can be calculated using the equation Css = 2. 


REFERENCE: 
T11 Ansel. H. C.. & Stockton. S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations. 16th Edition. 


